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AMENDMENT 
(Amendment Under PCT Article 34) 

To: Examiner of the Patent Office: Junko Nakagawa 

1. Identification of the International Application: 
PCT/JP2004/009466 

2. Applicant: 

Name: ASAHI ORGANIC CHEMICALS INDUSTRY CO., LTD. 
Address: 5955, Nakanosecho 2-chome, Nobeoka-shi, 
Miyazaki 882-8688 Japan 
Country of nationality: JAPAN 
Country of residence: JAPAN 

3. Agent: 

Name of Patent Attorney: (9975) AOKI Atsushi 
Address: A. AOKI, ISHIDA & ASSOCIATES 

Toranomon 37 Mori Bldg., 5-1, Toranomon 
3-chome, Minato-ku, Tokyo 105-8423 Japan 
Telephone 03-5470-1900 



4. Items to be Amended: 
Claims and Description 

5. CONTENT OF AMENDMENT: 
5-1 . Specification: 

(1) We amend the description, page 2, lines 10 and 
11, "500nm to 1500nm" to "500nm to 15000nm" . 

(2) We amend the description, page 3, lines 23, 30 
and 36, and page 4, line 13 "boehmite" to "acicular or 
cylindrical boehmite" . 

(3) We amend the description, page 4, line 35 to 
page 5, line 3, "The shape of the boehmite is not 
specifically limited and those having various shapes such 
as spherical, flat, acicular, cylindrical and amorphous 
are used. In view of availability and an increase in 
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mechanical strength, acicular or cylindrical boehmite is 
preferable." to "In view of availability and an increase 
in mechanical strength, the shape of boehmite is acicular 
or cylindrical . " . 
5-2. Claims: 

(1) We amend claims 1 to 8, line 2 of each claim, 
"boehmite" to "acicular or cylindrical boehmite". 

(2) We amend claim 6, line 6 and claim 8, line 7, 
"a filler" to "a filler". (No change in the English term. 
Only an amendment of Japanese character, "KAN JI " ) 

6. LIST OF ATTACHED DOCUMENTS 

New pages of specification (page 2, page 3, page 
3/1, page 4, page 5) , one copy each. 

New pages of claims (page 24, page 24/1, page 25), 
one copy each. 
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Fibrous fillers including glass fibers, which have 
conventionally been added so as to improve mechanical 
properties and heat resistance of a resin composition, 
had a problem such as difference in properties, 
5 particularly linear expansion coefficient, between 

molded article obtained in a flow direction during 
molding and a molded article obtained in a direction 
perpendicular to the flow direction (anisotropy) . It is 
known to use, as the filler for solving the problem, 

10 boehmite having an external size of 0.5 to 15 jxm (500 nm 

to 15000 nm) and an aspect ratio of 10 to 100 and to use 
a phenol resin as the resin (Japanese Unexamined Patent 
Publication (Kokai) No. 2001-261976) . However, thermal 
conductivity, mechanical strength, kneading workability 

15 and moldability of these compositions remain to be 

improved. 

Also there arose a problem that fluidity of the 
material deteriorates to thereby impair kneading 
workability and moldability, and thus there has been made 

20 a trial of securing fluidity of the material by using a 

benzooxazine resin, which has low melt viscosity before 
curing and is excellent in fluidity, as compared with a 
conventional phenol resin (Japanese Unexamined Patent 
Publication (Kokai) No. Hei 11-071498 and Japanese 

25 Unexamined Patent Publication (Kokai) No. 2001-064480) . 

However, when the benzooxazine resin is used, the 
resulting resin composition has insufficient mechanical 
strength and a resin composition having better 
performances have been required. 

30 

DISCLOSURE OF THE INVENTION 

An object of the present invention is to provide a 
phenol resin composition which is excellent in thermal 
conductivity and mechanical strength. 
35 Another object of the present invention is to 

provide a (thermosetting) resin composition which is 
excellent in thermal conductivity and mechanical 
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strength, and also contains a phenol resin and a 
benzooxazine resin which are excellent in kneading 
workability and moldability . 

The present inventors have intensively studied to 
5 achieve the objects described above and found that a 

phenol resin composition having excellent thermal 
conductivity and mechanical strength can be obtained by 
mixing the phenol resin with boehmite having a specific 
particle diameter. Thus the present invention has been 

10 completed based on this finding. 

Furthermore, the present inventors have intensively 
studied about the phenol resin composition so as to 
improve characteristics of the resin composition and 
found that a resin composition, which is excellent in 

15 thermal conductivity and mechanical strength, and also 

contains a phenol resin and a benzooxazine resin which 
are excellent in kneading workability and moldability, 
can be obtained by mixing a resin mixture of a phenol 
resin and a benzooxazine resin with boehmite having a 

20 specific particle diameter. Thus, an improved invention 

of the present invention has been completed. 

That is, the phenol resin composition of the present 
invention comprises a phenol resin and acicular or 
cylindrical boehmite having an average particle diameter 

25 (minor diameter) of 100 nm or less. 

The resin composition containing a phenol resin and 
a benzooxazine resin of the present invention comprises a 
phenol resin and a benzooxazine resin in a weight ratio 
within a range from 95/5 to 25/75, and further comprises 

30 acicular or cylindrical boehmite having an average 

particle diameter (minor diameter) of 100 nm or less. 

EFFECT OF THE INVENTION 

The phenol resin composition of the present 
35 invention has mechanical strength and thermal 

conductivity improved by mixing with acicular or 
cylindrical boehmite having an average particle diameter 
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less, as compared with a conventional phenol resin 
composition, and is therefore preferably used for 
mechanical components, laminates and sheet materials, 
including molding materials for electrical and electronic 
5 components such as semiconductor sealing materials as 

well as molding materials for automobile components. 

The resin composition containing a phenol resin and 
a benzooxazine resin of the present invention, which is 
excellent in mechanical strength and thermal conductivity 

10 and is also excellent in workability and moldability, is 

obtained by using a phenol resin and a benzooxazine resin 
in combination as a thermosetting resin and further 
adding acicular or cylindrical boehmite having an average 
particle diameter (minor diameter) of 100 nm or less, and 

15 is therefore preferably used for mechanical components, 

laminates and sheet materials, including molding 
materials for electrical and electronic components such 
as semiconductor sealing materials as well as molding 
materials for automobile components. 

20 In the present invention, a novolak type phenol 

resin and a resol type phenol resin are used as the 
phenol resin and these resins are used alone or in 
combination. Among these resins, a novolak type phenol 
resin is preferably used. In this case, as a curing 

25 agent, hexamethylenetetramine is used in an amount of 

about 5 to 40 parts by weight based on 100 parts by 
weight of the novolak resin. 

The boehmite used in the present invention is an. 
inorganic compound represented by the general formula: 

30 AIO(OH) which contains at least 90% or more aluminum 

hydroxide oxide. In the present invention, fine boehmite 
having an average particle diameter (minor diameter) of 
100 nm or less is used. The average particle diameter is 
preferably from 1 to 100 nm, more preferably from 5 to 50 

35 nm, and most preferably from 10 to 20 nm. The shape of 

the boehmite is not specifically limited and those having 
various shapes such as spherical, flat, acicular, 
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cylindrical and amorphous are used. In view of 
availability and an increase in mechanical strength, 
acicular or cylindrical boehmite is preferable. 
Furthermore, an aspect ratio (= average particle diameter 
5 of major diameter/average particle diameter of minor 

diameter) is preferably from 1 to 100, and more 
preferably from 5 to 50. In the present invention, 
boehmite having a size of 100 nanometers or less is 
referred to as "nanoalumina" . 

10 The amount of the nanoalumina in the present 

invention is appropriately decided according to the 
required physical properties and applications of the 
phenol resin composition, but is preferably from 1 to 150 
parts by weight, and more preferably from 5 to 100 parts 

15 by weight, based on 100 parts by weight of the phenol 

resin. It is not preferable that the amount is less than 
1 part by weight because performances such as mechanical 
strength and thermal conductivity are not sufficiently 
exhibited. It is not preferable that the amount is more 

20 than 150 parts by weight because fluidity deteriorates 

and thus it becomes difficult to perform kneading or 
molding . 

In the present invention, when the composition 
further contains a benzooxazine resin, the amount of the 

25 nanoalumina is appropriately decided according to 

required physical properties and applications of the 
resin composition containing a phenol resin and a 
benzooxazine resin, but is preferably from 1 to 150 parts 
by weight, and more preferably from 5 to 100 parts by 

30 weight, based on 100 parts by weight the total amount of 

the phenol resin and the benzooxazine resin. It is not 
preferable that the amount is less than 1 part by weight 
because performances such as mechanical strength and 
thermal conductivity are not sufficiently exhibited. It 

35 is not preferable that the amount is more than 150 parts 

by weight because fluidity deteriorates and thus it 
becomes difficult to perform kneading or molding. 



CLAIMS 

1. (Amended) A phenol resin composition 
comprising a phenol resin and acicular or cylindrical 
boehmite having an average particle diameter (minor 

5 diameter) of 100 nm or less. 

2. (Amended) A phenol resin composition 
comprising a phenol resin and acicular or cylindrical 
boehmite having an average particle diameter (minor 
diameter) of 100 nm or less, wherein the boehmite has an 

10 aspect ratio of 1 to 100. 

3. (Amended) A phenol resin composition 
comprising a phenol resin, acicular or cylindrical 
boehmite having an average particle diameter (minor 
diameter) of 100 nm or less and an alumina-based compound 

15 as a filler. 

4. (Amended) A phenol resin composition 
comprising a phenol resin, acicular or cylindrical 
boehmite having an average particle diameter (minor 
diameter) of 100 nm or less and an alumina-based compound 

20 as a filler, wherein the boehmite has an aspect ratio of 

1 to 100. 

5. (Amended) A phenol resin composition 
comprising a phenol resin and acicular or cylindrical 
boehmite having an average particle diameter (minor 

25 diameter) of 100 nm or less, an amount of the boehmite 

being from 1 to 150 parts based on 100 parts by weight of 
the phenol resin. 

6. (Amended) A phenol resin composition 
comprising a phenol resin and acicular or cylindrical 

30 boehmite having an average particle diameter (minor 

diameter) of 100 nm or less, an amount of the boehmite 
being from 1 to 150 parts based on 100 parts by weight of 
the phenol resin, the phenol resin composition further 
comprising an alumina-based compound as a filler. 

35 7. (Amended) A phenol resin composition 

comprising a phenol resin and acicular or cylindrical 
boehmite having an average particle diameter (minor 



- 24/1 - 



diameter) of 100 nm or less and an aspect ratio of 1 to 
100, an amount of the boehmite being from 1 to 150 parts 
based on 100 parts by weight of the phenol resin. 

8. (Amended) A phenol resin composition 
comprising a phenol resin and acicular or cylindrical 
boehmite having an average particle diameter (minor 
diameter) of 100 nm or less and an aspect ratio of 1 to 
100, an amount of the boehmite being from 1 to 150 
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parts based on 100 parts by weight of the phenol resin, 
the phenol resin composition further comprising an 
alumina-based compound as a filler. 

9. The phenol resin composition according to any 
one of claims 1 to 8, which has thermosetting properties. 

10. The phenol resin composition according to any 
one of claims 1 to 4, further comprising a benzooxazine 
resin in a weight ratio of the phenol resin to the 
benzooxazine resin within a range from 95/5 to 25/75. 

11. The phenol resin composition according to any 
one of claims 5 to 8, further comprising a benzooxazine 
resin in a weight ratio of the phenol resin to the 
benzooxazine resin within a range from 95/5 to 25/75 
(provided that the content of the boehmite is within a 
range from 1 to 150 parts by weight based on 100 parts by 
weight of the total amount of the phenol resin and the 
benzooxazine resin) . 

12. The phenol resin composition according to claim 

10, which has thermosetting properties. 

13. The phenol resin composition according to claim 

11, which has thermosetting properties. 



